Soot Gelation Kinetics in an Acetylene/Air Diffusion Flame
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Gelation is usuafithowght of in terms of kuid g/stems, the formation gelationgels or the sol tgel transition beig
common examles. However, under certain conditions glegte/air diffusion flames createpgious amounts of lge
(~mm) sootparticles. In thigaper wepresent evidence that thesegiaparticles are a result of an aerogelation
process.

At low acetlene flow rates, {ht scatterig shows submicron clusters of soot in both the luminous and nonluminous
regions of the flame. This soot shows a weak sipertiieng with flow rate. As the flow rate is increased, a threshold
occurs in which lage, 10'sum soot clusters sudderdppear. These Ige clusters have a DLCA nprology with a

fractal dimension of ca. 1.8 with as nyaas 18 monomeriparticlesper cluster [1]. Hih geedphotagraphs of the

flame show these clusters arepdense, i.e., theneary touch. @tical volume fraction measurements indicageh

would form when soot cluster sizes are capsl the same as the measured cluster sizes. Kinetic measurements
indicate that thgrowth kinetics necessato create these lge clusters is ca. 30 faster than the Brownian kinetics
regponsible for “normal” soogrowth [2]. Thus a novel kinetics must be at work, angrepose it isgelation.
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